ABSTRACT Introduction: Infection with Leishmania chagasi is the most common clinical presentation for visceral leishmaniaisis in endemic areas. The municipality of Raposa is an endemic area in State of Maranhão, Brazil, and have had registration cases of visceral leishmaniasis disease. For this reason, a cross-sectional study was conducted to evaluate the risk factors for infection with L. chagasi detected by Montenegro skin test. Methods: The sample comprised 96% of the inhabitants of the villages of Maresia, Pantoja, and Marisol located in the municipality of Raposa, corresponding to 1,359 subjects. Data were collected using a questionnaire. Univariate and multivariate logistic regression models were applied to evaluate the association between the variables studied and infection of L. chagasi. Results: The variables associated with infection upon nonadjusted analysis were a straw roof, mud walls, floors of beaten earth, presence of sand flies inside or outside of the dwelling, and bathing outdoors. Adjusted analysis showed that the presence of sand flies inside/outside the dwelling was a risk factor, and age younger than 10 years was a protective factor against asymptomatic infection. Conclusions: The results highlight the extent to which precarious living conditions of the population strengthen the epidemiological chain of visceral leishmaniasis.
INTRODUCTION
Visceral leishmaniasis is a disease of great concern for public health because of its high incidence and lethality, especially among untreated patients and malnourished children. Visceral leishmaniasis shows a wide geographical distribution and is found in Asia, Europe, the Middle East, Africa, and the Americas. In the Americas, the disease is also called american visceral leishmaniasis (AVL) or neotropical kala-azar 1, 2 .
In Latin America, AVL has been described in at least 12 countries, with 90% of cases occurring in Brazil. The disease is found in 20 states, affecting four of the five regions of the country. The highest incidence is observed in the northeast, accounting for approximately 45% of all cases, followed by the Southeast, North, and mid-west regions 1, 3, 4 . The annual average number of cases in Brazil is 3,500. The incidence rate of the disease has reached 20.4 cases/100,000 inhabitants in some places of the Northeastern States such as Piauí, Maranhão, and Bahia. According to official reports, mortality rates can reach 10% in some places 1, 5 .
A spread of AVL to periurban and urban areas has been observed over recent decades. Factors that contributed to the expansion of the disease include transformation of the environment through deforestation and the migration of man from rural areas to the periphery of towns where he lives under precarious conditions of housing and sanitation 1, 6, 7 .
In Latin America, Leishmania chagasi is the species that is most commonly isolated from patients with AVL 8, 9 . The most important reservoirs of the parasite in Brazil are dogs and foxes. Transmission occurs indirectly through the bite of the hematophagous sand fly, Lutzomyia longipalpis, whose habitat is the domestic and peridomestic environment where the female feeds on the blood of dogs, humans, other mammals, and birds 4, [10] [11] [12] . Infection with L. chagasi is characterized by a broad spectrum of clinical manifestations ranging from the asymptomatic form to discrete (oligosymptomatic), moderate, and severe manifestations that, if not treated, can lead to the death of the patient 12, 13 . Inapparent or asymptomatic infection is defined as the presence of infection in the absence of clinical manifestations and commonly occurs in patients from endemic areas with epidemiological and immunological evidence of infection 14, 15 . According to Caldas et al. 14 , epidemiological surveys conducted in AVL-endemic areas have shown that a portion of the subjects present evidence of infection with L. chagasi in the absence of a history of clinical manifestations, with the observation of high rates of individuals with positive serology (28%) or a positive Montenegro skin test (MST) (19%). Of these, about 20% show clinical manifestations and develop the classical form of the disease, and the remaining ones progress to the oligosymptomatic form or cure 1, 16 . In Brazil, some individual infections developed by AVL have been observed, and higher rates of infection are monitored in some States such as Bahia (18:1) 17 , Ceará (11:1) 18 , and Maranhão (28:1) 14 . This rate was 5:1 in a study conducted in Kenya 2 . Therefore, the objective of the present study was to investigate the risk factors for asymptomatic infection with L. chagasi in a population from an AVL-endemic urban area. The sample comprised 96% of the residents of Maresia, Pantoja, and Marisol who met the following inclusion criteria: living in one of the three villages for more than 6 months and no past or present history of AVL.
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The study was designed and conducted in two phases: In the first phase, a population census was performed; in the second phase, a questionnaire was used for the collection of demographic, socioeconomic, and epidemiological data. In addition to the use of questionnaire, the subjects were submitted to physical examination and the Montenegro skin reaction for the detection of infection with Leishmania sp.
The antigen was prepared by the Gonçalo Moniz Research Center/ FIOCRUZ, Salvador, BA, from promastigote forms of L. amazonensis (MHOMBr-88-BA-125). An induration diameter of ≥5mm was defined as a positive reaction.
The data were analyzed with the Epi-Info 3.3.2 program of the World Health Organization. The variables were classified into two or more categories, with the first being considered the baseline category the one associated with the lowest risk. For analysis of the ass/ociation between the variables studied and infection with L. chagasi, the relative risk (RR) and its respective 95% confidence interval adjusted or not for the prevalence of infection detected by the MST were calculated. Adjusted analysis, including all variables that presented a p value ≤0.20, was performed by logistic regression using the STATA 9.0 program.
Ethical considerations The study was approved by the Ethics Committee of the University Hospital, Federal University of Maranhão (protocol 33104-444/2006). The wish and decision of the participant or responsible person were respected throughout the study. All subjects signed a free informed consent form. The census performed in the villages of Maresia, Pantoja, and Marisol, municipality of Raposa, MA, revealed a population of 1,417 inhabitants; of these, 1,359 fulfilled the inclusion criteria and accepted the request to be part of the study population. Analysis of the demographic data showed that the age group of 0 to 10 years was associated with L. chagasi infection, which was a protective factor for infection ( Table 1) . For the type of housing, the variables associated with infection were a straw roof (RR=1.06, p=0.0412), mud wall (RR=1.08, p=0.007), straw wall (RR=1.11, p=0.040), and floor of beaten earth (RR=1.07, p=0.007) ( Table 1) . Household income (0.0562) and disposal of garbage (0.0512) in the open air showed a borderline significant p value, indicating a possible association with L. chagasi infection (Table 1) .
RESULTS
DISCUSSION
Regarding the other variables, insecticide spraying, presence of animals in the domestic or peridomestic area and life habits, the presence of a pig pen close to the dwelling, presence of sand flies, and bathing outdoors (backyard) were associated with L.chagasi infection ( Table 2 ).
Variables that continued to be associated with infection upon the adjusted analysis were age of 0-10 years as a protective factor and the presence of sand flies inside and outside the dwelling (Table 3) . Visceral leishmaniasis is endemic in Ilha de São Luis since the 1980s 5 , and an increased rate of migration of individuals from rural to urban areas and from other states has been observed during this period. These people settled in overcrowded and inadequate settlements constructed at the periphery of Ilha de São Luis (consisting of four municipalities), generally in recently inhabited and occupied areas characterized by deforestation and burning 21, 22 . These conditions offer an excellent habitat for Lu. Longipalpis, and the density of this species can reach elevated levels inside dwellings and animal shelters. This sociogeographic profile applies to many of the residents of Marisol, Pantoja, and Maresia.
In the present study, the proportion of infection detected by the MST was more frequent among individuals older than 10 years. A higher incidence of infection in the population older than 10 years was also reported by Moreno et al 23 . About 30% of adults from endemic areas without a history of the disease present a strong positive skin test. This finding might be explained by a longer time
